Mice selected for extremes in stress reactivity reveal key endophenotypes of major depression: a translational approach.
Clear evidence has linked dysregulated hypothalamus-pituitary-adrenocortical (HPA) axis function to the aetiology and pathophysiology of major depression (MD), as observed in the majority of patients. Increased stress reactivity and hyperactivity of the HPA axis seem characteristic for psychotic/melancholic depression, while the atypical subtype of depression has been connected with the opposing phenotypes. However, the underlying molecular-genetic mechanisms are poorly understood. In the present study, mouse lines selectively bred for extremes in stress reactivity (SR), i.e. presenting high (HR) or low (LR) corticosterone secretion in response to stressors, were used to characterise the molecular alterations on all levels of the HPA axis. Results were contrasted with clinical phenotypes of MD patients from the Munich Antidepressant Response Signature project, stratified according to their cortisol response in the Dex/CRH test. Distinct differences between HR and LR mice were found in the expression of HPA axis-related genes in the adrenals, pituitary and selected brain areas. Moreover, HR animals presented an enhanced adrenal sensitivity, increased stress-induced neuronal activation in the PVN and an overshooting Dex/CRH test response, whereas LR animals showed a blunted response in these paradigms. Interestingly, analogous neuroendocrine, morphometric, psychopathological and behavioural differences were observed between the respective high and low HPA axis responder groups of MD patients. Our findings suggests that (i) the SR mouse model can serve as a valuable tool to elucidate HPA axis-related mechanisms underlying affective disorders and (ii) a stratification of MD patients according to their HPA axis-related neuroendocrine function should be considered for clinical research and treatment.